SUPPLEMENTARY METHODS
were chosen according to the expected molecular weight for EcoP15I. Runs were continued until equilibrium was reached (≥ 16 h) and at least two scans were performed at each rotor speed. The precise concentration of the protein was determined from an initial absorbance reading on reaching 3k rpm. To determine the baseline absorbance, a final scan was recorded after 6 h of overspeeding at 40k rpm and readings were taken near the meniscus. Radial absorption scans were analyzed by global fitting using M is either the molecular weight of that species or the mean weight-average molecular weight of all the species in the sample assuming that the mixture of species has varied mass but uniform ν (46, 47) . However, the native MS and MALS data in the main manuscript are consistent with homogenous populations consisting of a single species.
TBE-polyacrylamide gel electrophoresis assays of DNA cleavage
Samples of Type III REs were pre-incubated with specific DNA duplexes in the absence or presence of ATP and, following 30 minute incubation at room temperature, separated using a Superdex 200 gel filtration column. Fractions containing DNA were subjected to native TBE-PAGE on 20 % (w/v) polyacrylamide gels at 4 °C to separate the intact and cleaved DNA species. The gels were stained with ethidium bromide to visualize the bands of the GeneRuler Ultra Low Range DNA ladder (Fermentas).
To determine the cleavage kinetics, reactions were set up under the SEC-MALS experimental conditions (5 µM sDNA, 2.5 µM wt EcoP15I and 1 mM ATP) in standard assay buffer. The reactions were initiated by adding the enzyme to the reaction mix. At timed intervals, aliquots were quenched by adding 1/5 volume of 5x loading dye (40 % (w/v) sucrose, 0.25 % (w/v) bromophenol blue, 100 mM EDTA pH 8.0) and heatinactivated by heating to 80 °C for 5 minutes. The gels were then scanned for hexachlorofluorescein (Hex) fluorescence, and the band intensities analyzed by densitometry using the TL100 software (Non-linear Dynamics). Single (Equation 2, red line in Figure S4C ) and double (Equation 3, blue line in Figure S4C ) exponential functions with an offset were fit to the resulting data using GraphPad Prism (GraphPad Software Table 1 ). This data also confirms that engineering an Avi -tag to the C-terminus of the Res subunit and labelling it with a biotin molecule does not interrupt or change the native stoichiometry. heterotetramer, respectively (Table 1 ). 
